Introduction
Rabbits have been used as the model of choice for experimental syphilis largely because the primary lesion, which develops after intradermal inoculation with low numbers of Treponema pallidum, histologically and morphologically resembles the chancre of syphilis in man. ' The clinical similarity between natural syphilis in man and experimental syphilis in rabbits ususally ends, however, after the resolution of the primary lesion, as rabbits infected with the Hexuronic acid was precipitated from serum from normal and infected rabbits with cetylpyridinium chloride (Ajax Chemicals, Sydney, NSW, Australia). A volume of 1 ml of serum was diluted to 5 ml with distilled water, and 10% (weight per volume) aqueous cetylpyridinium chloride was added dropwise until precipitation was observed. After the tubes had been incubated at 37°C for 20 minutes, the precipitate was collected by centrifugation at 1500 X g for 10 minutes, dissolved in 2 ml of 2 mol/l sodium chloride and precipitated again with 8 ml absolute ethanol overnight at 4°C. The precipitate was collected by centrifugation at 1000 x g for 10 minutes and resuspended in 2 ml distilled water. We measured the amount of hexuronic acid present in cetylpyridinium chloride precipitates by the method of Bitter and Muir.'8 To assess the efficacy of this method in recovering hexuronic acid from serum, we added 10 mg/l, 20 mg/l, 50 mg/I, or 100 mg/l hyaluronic acid (Helon; Pharmacia, North Ryde, NSW, Australia) to pooled normal rabbit serum that had previously been shown not to contain hexuronic acid.
STATISTICS
Student's t test was performed as described previously. 19
Results

SECONDARY LESIONS IN INFECTED RABBITS
We defined as secondary lesions all nodular dermal indurations that developed outside the grid area where challenge inoculations were made. Table I shows the incidence and incubation periods of secondary lesions that developed in rabbits infected with T pallidum. Three of 15 rabbits infected with Nichols strain developed secondary lesions after challenge, in contrast with eight of 15 rabbits infected with the Melbourne 1 strain. The mean (SD) incubation periods of secondary lesions, which were constant and independent of the time before challenge, were 56 (4) days for the Nichols strain and 52 (8) days for the Melbourne 1 strain of Tpallidum. Two of three rabbits infected with Melbourne 1 strain six and a half weeks before challenge developed "satellite" secondary lesions at a radius of 2 cm around the initial site of infection (fig 1) .
CIRCULATING IMMUNE COMPLEXES IN INFECTED RABBITS
We used 3%, 7-5%, and 10% polyethylene glycol to precipitate immune complexes from serum from normal (pre-infection) rabbits and those infected with 103 Melbourne 1 or Nichols strains of Tpallidum for up to 10 weeks (fig 2) . The 7-5% and 10% polyethylene glycol caused more precipitation from normal serum samples than 3% polyethylene glycol, thus increasing the "normal" baseline for material that was absorbed at 280 nm. We saw no increase above the "normal" baseline in material precipitable by polyethylene glycol at concentrations of 3% and 7 5% (weight per volume) over the 10 week period. We did, however, see an apparent rise in the mean amount of material precipitated by 10% polyethylene glycol in serum from rabbits infected with Melbourne 1 strain six weeks after infection, but the large variability of individual rabbit responses meant that the result was not significant (p>005).
HEXURONIC ACID
We detected no hexuronic acid in cetylpyridinium chloride precipitates of serum from normal or infected rabbits two to 10 weeks after infection with Turner and Hollander reviewed other criteria that may be used to differentiate between strains of T pallidum.20 These criteria included the degree of histological damage associated with dermal and testicular primary lesions, the degree to which lymph nodes are affected, the development of extended lesions, and the presence of local lesions in experimentally infected rabbits. More recently, T pallidum strains have been shown to vary in their susceptibility to erythromycin.2' In the study reported here we found that rabbits infected with a relatively recent isolate of T pallidum, Melbourne 1 strain, developed secondary lesions more often than rabbits infected with the Nichols reference strain. The incubation periods of secondary lesions that developed in rabbits infected with either Nichols or Melbourne 1 strain were constant. All lesions developed between six and nine weeks after infection, when sustained immunity to chancre formation is first established by superinfection with low numbers of T pallidum.
The morphology of the secondary lesions varied between minor maculopapular indurations to lesions that progressed to ulceration similar to the primary chancre. Two rabbits that were challenged when secondary lesions most commonly developed (about six and a half weeks after initial infection) developed satellite secondary lesions around the healing primary chancre. This phenomenon may be evidence of so called "local immunity" in syphilis.
We were unsuccessful in attempts to show an association between the development of secondary lesions and serum concentrations of two postulated mediators of syphilitic immunosuppression, circulating immune complexes and glycosaminoglycans. Furthermore, hexuronic acid, a component of glycosaminoglycans,22 was not detected in the serum of infected rabbits at any time after infection. This finding was inconsistent with previous reports of "mucopolysaccharides" in the serum of rabbits infected with syphilis. 6 13 The maximum concentrations of glycosaminoglycans found in the previous studies, 64 mg/l, and 1 g/l,6 13 were higher than the minimum sensitivity of the method used to recover hexuronic acid used in our study (5 mg/l 
